Abstract-
I. INTRODUCTION
Predicting and analysis of chemical reactions of fuels are important tasks because they can unlock insights into the complicated dynamics of systems which are difficult or expensive to test experimentally. Optimisation of the compression ratio of diesel fuelled with variable compression ratio C.I engine at various compression ratios and concluded that at compression ratio 14.8 improvements in performance and emission characteristics were attained [9] . Investigation of the performance and emission parameters of methyl ester of cottonseed oil blended with diesel in a single cylinder variable compression ratio diesel engine at a constant speed of 1500rpm and concluded that the highest brake thermal efficiency and lowest specific fuel consumption were observed for 5% biodiesel blend for compression ratio of 15and 17and 20% biodiesel blend for compression ratio of 19 and also the maximum NOx emission were observed for 20% biodiesel blend at a compression ratio of 17and also observed CO emissions and smoke in the full range of compression ratio and loads [8] . The Variable Compression Ratio SI engine performance and emission using pure petrol, pure LPG, Ethanol blends and kerosene blends and observed that the LPG is a promising fuel at all loads lesser carbon monoxide emission compared with other fuels tested and also found that petrol mixed with ethanol at 10% by volume is better at all loads and compression ratios [8] . Investigation of the performance parameters and exhaust emission parameters using different percentage of blends of Honne oil with diesel at various compression ratios. The experimental results were used to train the Artificial Neural Networks (ANNs) which is used to predict the Engine performance and emission characteristics of the engine. ANN results shows good correlation between the ANN predicted values and the experimental values for various engine performance values and the exhaust emissions [7] . Investigation of the output parameters of CI engine using diesel and sunflower oil blends and experimentally calculated values can be used for training several neural networks using MATLAB. They calculated the trained error values by comparing the output values given by these trained networks with experimental values. The Maximum percentage error between experimental and theoretical values is 0.1691 and suggested that the ANN can be used as a powerful tool to optimize the input parameters in the C.I engine [3] . Biodiesel (palm oil methyl ester) blends in a direct injection diesel engine study shows that the lower blends of biodiesel increases the brake thermal efficiency, reduces the fuel consumption and produce lower engine emissions than neat diesel [4] . The performance and emission characteristics of neat diesel (ND) and neat honne oil (H100) as fuel in DI diesel engine and result shows, at maximum load, brake thermal efficiency and NOx emission decreased whereas emissions like CO, HC increased [5] . The performance characteristics of variable compression ratio diesel engine using ethanol blends with diesel [1] . The artificial neural network modelling of a diesel engine using nakthamala oil biodiesel fuel to predict the exhaust emissions of C.I.engine. The experimental results reveals that blends of nakthamala oil methyl ester (NOME) provide improved emission characteristics and ANN results showed good correlation between the ANN predicted values and the desired values for various engine exhaust emissions [2] . From the above studies it is clear that biodiesel can be used as an alternate for diesel without modifications in the C. I Engine and ANN can be used as a prediction algorithm to get better correlation with the experimental values.
II. TRANSESTERIFICATION
Transestrification if the process of using alcohol(e.g. Methanol, ethanol or butanol),in the presence of a catalyst, such a sodium hydroxide or potassium hydroxide, to break the molecule of the renewable oil chemically into methyl or ethyl ester of the renewable oil, with glycerol as a by product. Biodiesel, defined as the mono-alkyl esters of fatty acids derived from vegetable oil or animal fat, in application ass an extender for combustion in diesel engines, has demonstrated a number of promising characteristics, including reduction of exhaust emissions. Transesterified, renewable oils have proven to be a viable altemative diesel engine fuel with characteristics similar to those of diesel fuel. The transesterification reaction proceeds with or without catalyst by using primary or secondary monohydric aliphatic alcohols having 1-8carbon atoms as follows:
III. OF A DIESEL ENGINE USING NAKTHAMALA
OIL BIODIESEL FUEL TO PREDICT THE EXHAUST EMISSIONS OF C.I. ENGINE. Triglycerides + Monohydric alcohol = Glycerine + Mono-alkyl esters.
A. Properties of Calophylluminophyllum oil
In this present work the calophylluminophyllum oil methyl ester is produced by transesterification process. Transesterification is a chemical reaction between triglyceride and alcohol in the presence of catalyst.Transesterification makes the viscosity lowered. The purified calophylluminophyllum oil methyl ester was then blended with petroleum diesel in various concentrations for preparing biodiesel blends to be used in CI engine for conducting experiments. The properties of calophyllum inophylum oil are listed in Table I 
Fig. 1: Variable compression ratio diesel engine test rig experimental setup

A. Experimental procedure
The experiment is carried out on a single cylinder four stroke variable compression ratio vertical diesel engine test rig which has coupled to eddy current dynamometer.
 Initially the engine was started by manual cranking in proper direction and the decompression lever is used for easy cranking.  The engine is allowed to run to attain the steady state.  Set the engine to a particular compression ratio.  Apply various load and note down the time taken for 10CC fuel consumption. www.ijaems.com  Repeat the experiment for various compression ratios and corresponding readings are noted. The following engine tests were performed in single cylinder variable compression ratio diesel engine test rig with diesel, and calophylluminophyllum methyl ester blended with diesel for various concentrations and finds the performance and Emission characteristic is studied. The best performance was obtained for IC engine using diesel blend at 25% of bio-diesel and 75% of diesel. Thus the tests are carried out for varying the compression ratios (14:1 to 18:1) and various blend concentrations as follows.
25% of calophylluminophyllum methyl ester +75% of diesel.
B. Performance curves
The following performance curves were plotted using the values obtained  Load VsSpecific Fuel Consumptions (SFC)  Load Vs Brake Thermal Efficiency  Load Vs Mechanical Efficiency
V. EXPERIMENTAL RESULTS AND DISCUSSION
The performance tests are carried out on variable compression ratio (VCR) engine under different compression ratio (C.R) and loads using Diesel as fuel and the results are tabulated in the Table II . The performance tests are carried out on variable compression ratio (VCR) engine under different compression ratio (C.R) and loads using 25% honne oil diesel blend as fuel and the results are tabulated in the Table III . 
B. Summary
Based on the experimental data and the graphs were drawn for the different compression ratio and load with SFC, mechanical efficiency and brake thermal efficiency. The  Fig 2, 3 and 4 shows that the SFC is almostequal for all the compression ratio. But the mechanical and brake thermal efficiency are more for the compression ratio of 18:1 than other values.
VI. ARTIFICIAL NEURAL NETWORK
The first and arguably most simple type of artificial neural network is the feed neural network. Information are moves in only one direction forwards in this network: Data goes through the hidden nodes (if any) and to the output nodes from the input nodes. There are no cycles and loops in this network. Feed forward networks can be constructed from different types of units, e.g. binary McCulloch-Pitts neurons, the simplest example being the preception. Continuous neurons, frequently with sigmoidal activation, are used in the context of the back propagation of error.
Fig.5: Simple feed forward back propagation network
In the model, 80%of the data set was randomly assigned as the training set, while the remaining 20%of the data are put aside for prediction and validation. From all of the trained networks, any ones could provide this condition, from which the simplest network was chosen to have a more precise investigation into the model. The correlation between the predicted values by the ANN model and the measured values resulted from experimental tests are very high. The below Fig. 6 (a) , (b), (c), (d), (e) shows that the predicted neural network (2-3-2-1) for brake power. It is seen that the predicted values are very close to the experimental results and the maximum error is 6.26%. Fig. 7 (a), (b) , (c), (d), (e) shows that the predicted neural network (2-3-2-1) for SFC.It is seen that the predicted values are very close to the experimental results and the maximum error is 3.86%. The below Fig. 8 
A. Prediction output responses using ANN
VII. CONCLUSION
The performance test on VCR engine is carried out for the engine fueled with 25% biodiesel blend and neat diesel. The experimental results of both the fuels are compared. Thus it is understood thatthe25 % biodiesel blend produces better performance than base fuel at the compression ratio of 18:1 The training algorithm of Feed Forward Back-Propagation is selected for predicting engine parameters. The input responses selected are Compression Ratio and Load by taking speed as constant. Then, the ANN results are validated with experimental results and found satisfactory. Thus it can be concluded that the training algorithm of feed forward back-propagation is sufficient in predicting engine performance parameters.
